We present a series of three studies investigating the potential application of high vacuum electrospray deposition to construct molecular electronic devices. Through the use of time of flight secondary ion mass spectrometry we explore the use of this novel deposition technique to fabricating multilayer structures using materials that are compatible with the same solvents and films containing a mixture of molecules from orthogonal solvents. Using xray photoelectron spectroscopy we study the deposition of a polymer blend using electrospray and find evidence of preferential deposition of one of the components.
Introduction 1

Vacuum electrospray deposition (ESD) is an emerging technique that has
2 allowed researchers to study complex molecules on surfaces, in-situ, using a of work using high vacuum ESD studied the bonding of molecules used in 6 dye sensitised solar cells such as the benchmark N3 sensitiser dye on the 7 titanium dioxide surface [1] . The technique has also been applied beyond 
Instrumentation
30
The ESD system used was a Molecularspray UHV4 (a schematic is shown 31 in Figure 1a ). This portable deposition source consisted of a 250 µm inlet 32 capillary, 0.4 mm and 0.6 mm skimmer cones separating the first two vac-33 uum stages (pumped using roughing pumps) from the 3rd vacuum stage 34 pumped using a turbomolecular pump. The exit from the instrument was 
41
The solutions were fed into the emitter capillary (New Objective Stainless Steel TaperTip) by a syringe pump delivering a flow rate of 0. an average molecular weight 360 kDa, followed by fluorescein dye were de-posited at room temperature using electrospray onto the native oxide surface.
92
Both molecules were dissolved in methanol to a concentration of 0.1 % (w.t) 93 and further diluted to 0.05 % (w.t) for deposition. Each deposition lasted an 94 hour and the sample, which was held on a transfer arm 0.5 m away from the 95 exit aperture of the UHV4, was moved slightly between depositions; both 96 depositions were therefore visible but with an overlapping area. The two polymers used were poly(lactic-co-glycolic acid) (PLGA) and and isopropanol) and the resulting deposition was imaged using ToF-SIMS. 
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Figures 3b shows XPS measurements of the O 1s region for both the 171 drop cast and electrospray deposition samples (both were prepared ex-situ).
172
The O 1s spectra contains two overlapping peaks with binding energies of 
